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(54) Methanol from synthesis gas 

(57) A method of producing methanol 
from synthesis gas containing for 
example 60 — 80% by volume of H 2 , 
5 — 25% by volume of CO, 3 — 10% by 
volume of C0 2 , up to 5% by volume of 
CH 4 and up to 1 5% by volume of N 2 , 
comprises passing the gas at a 
pressure of 40 — 1 10 atm and a 



temperature of 1 60— 300°C through 
a catalyst containing the oxides of 
copper, and zinc and either aluminium 
or chromium with manganese 
addition, wherein the content of 
individual oxides in weight percent 
are as follows: 20 — 50% copper 
oxide, 1 5 — 60% zinc oxide, 5 — 35% ~ 
alumina, 5 — 35% chromium oxide 
and 0, 2 — 7% manganese oxide. 
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SPECIFICATION 

Method for producing methanol 



monoxide LrSS;: w?h S hvdroTe^ * Pr ° dUdn9 methan °' * °«**> * YM «™ Cart ™ 
5 m ;*t„rirJZ U ^ P rop °! 1 ed P rocesses i^o've hydrogenation in recirculating systems in which qaseous S 

^ntll ™ 7 rea p Ct ^ 98SeS 3re su PP'^ented by the addition of fresh gas and recycled through the * 1 0 
synthesis reactor. Precise temperature control is required in the catalyst be 
s'gnmcant influence on the yield of the process and the quai^^^rS^SSi^hl ' 
hydrogenation reaction is strongly exothermic in character, and I during the TDassaS of the ration 

i. Krcss»^^ 

mot , J he . cata ! vst f' containing copper as well as zinc and chromium have a catalytic effect on the ?r> 

«m*fS° R,,n0 * * prese , nt inventi °n there is provided, a method of producing methanol from a 
synthesis gas containing carbon monoxide, carbon dioxide and hydrogen, comprisin f passing <*n 
synthesis gas at a pressure of from 40 to 1 10 atm and a temperature of from 1 Pe™ to ?300- CthSmh « 
fram 5 to^Tr ^^f 0 / 0 , 50 % bV Weight ° f °°PP er from 1 5 * S> * ^weight o ^ zScoxide- 

Ses. V 8,9ht ° f a ' Umina ° r Chr ° miUm '° xide and from °^ to 7 % by weight 8! Manganese 

The synthesis gas typically contains: 60 — 80 % H„ 5 — 25 % CO 3 1 0 % CO nr. tn^ru ^ 

up to 15%N 2 . and preferably containing: 71 %H V 1 8.5 % CO 5,5 ScS 2°/oCH an^3 0%N 4 35 
Preferably the temperature is increased gradually'from 140 to 1 BO-c and ^SSS 30 atmospheres 

S£!lT„" ^ Umetr,C SP r d t0 10000 NIV1 " • h to obtain the active catalVstfbrm. The fSZSSnS* 
is determined by means of the quantity of separated water and of temperature in the catalyst zone 

o^XtiSh 9 a8tabl Shed the catal V* work parameters.^ mixture is JSfcSd" 
45 EHr~~ 1 

w^ghtpercVn^ 

55 

^ fl m ^ h th n01 • S ! Para u-°!: b6tWeen the steps - The ca "V in 9 ° ut °f the process according "toThe ™i2X,n 
increases the yield which according to former processes amounts to about 0 35—0 60 ko of 10o£ 

2S2E?«r? h ? "SJR 1 kQ ° f thS cata| V a t during 1 Hour, J^SnJKiSSS ftb 
obtainable 0,9 kg of 1 00 % concentrated methanol for 1 kq of the catalvst an hn„, riZ Z , 
catalyst, containing copper, zinc, a.uminum and mar^nesl or^ 
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improves significantly the reaction parameters and decreases the processing pressure and temperature, 
which are of important influence on the catalyst life. The catalyst life in the method according to the 
invention can be as high as two years. The crude methanol obtained by the method of invention 
contains some organic compound impurities, such as higher alcohols, ethers and paraffins, in an amount 
5 of up to 1 wt. pet. 

EXAMPLE 

A quantity of 1 00 grams of catalyst containing 32,4 wt %, CuO, 44,3 wt. % ZnO, 22,3 wt. % Al 2 0 3 
and 1 wt. % MnO; is introduced to a reactor of 1 6 mm diameter and 600 mm length, a synthesis gas, 
containing 7 1 % H 2 , 1 8,5 % CO, 5,5 % C0 2 , 2,0 % CH 4 and 3,0 % N 2 , is passed at a volume rate of 
1 0 5000 — 1 0OOOh T through catalyst the temperature being raised gradually from 1 40 to 1 80°C and at a 
pressure up to 30 atmospheresTin order to obtain the active form of the catalyst. The same gaseous 
mixture is proportioned at the pressure of 50 atm and temperature 1 80°C at a volume rate of 20,000 
NI/1 cat — hour. — 

The crude methanol obtained contains: 90 % CH 3 0H, 9,2 % H 2 0 and 0,8 % of organic impurities, 
1 5 mainly methyl formate, acetone, ethanol and higher alcohols. 

In Tables 1 and 2 are shown the activities of different catalysts, expressed in kilograms of 1 00 % 
concentrated methanol per 1 kg of catalyst an hour at determined technological parameters. 
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TABLE 1 

Temperature - 180°C, Pressure = 50 atm, Volume Rate 20000 rT l 

Gas Analysis: 67,2% H 2 , 22,5% CO, 5,5% C0 2f 1,9% CH 4 , 2,5% N 2 





Catalyst age (In hours) 




CATALYST 


50 


100 


200 


300 


500 




(weight percent) 


kg 100 % CH 3 OH/kg cat hour 


Remarks 


CuO — 32,4 
ZnO - 44,3 
A! 2 0 3 - 22,3 
Mn0 2 - 1,0 


0,900 


0,920 


0,9100 


0,920 


0,930 


Manganese introduced 
into catalyst system 
as HMnO« during 
granulation of 
catalyst 


CuO - 30,3 
ZnO - 44,3 
A| 2 0 3 - 20,4 
MnO - 5,1 


0,600 


0,800 


0,800 


0,805 


0,795 


ivicif lyancao inirOGUCeO 

into catalyst system 
during precipitation 
from Cu, Z n , Al and 
Mn nitrate solution 


CuO - 25,0% 
ZnO - 50,0 
Al 2 0 3 - 23,0 
MnO - 2,0 


0,930 


0,950 


0,960 


0,945 


0,960 


Manganese introduced 
into catalyst system 
as manganous acetate 
during granulation 
of catalyst 


CuO - 40,0 
ZnO - 38,0 
Cr 2 0 3 - 20,0 
MnO r 2,0 


0,750 


0,800 


0,805 


0,800 


0,795 


Manganese introduced 
into catalyst system 
as manganous acetate 
during granulation 
of catalyst 
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TABLE 2 



Temperature - 200°C, Pressure - 70 aim, Volume Rate = 20000 h" 1 
Gas Analysis 67,2 % H 2 , 22,5 % CO, 5,5 C0 2> . 1,9 % CH 4 , 2,5 % N 2 



CATALYST 
(weight percent) 


Catalyst age (in hours) 




50 


100 


200 


300 


500 




kg 100% CH 3 OH/kg cat per hour 


Remarks 


CuO - 32,4 
ZnO - 44,3 
Al 2 0 3 - 22,3 
Mn0 2 - 1,0 


1,080 


1,150 


1,100 


1,250 


1,200 


Manganese introduced 
into catalyst system 
as HMn0 4 during 
granulation of 
catalyst 


CuO - 30,3 
ZnO - 44,3 
AI 2 O s - 20,4 
MnO - 5,1 


0,800 


0,850 


0,910 


0,905 


0,910 


Manganese introduced 
into catalyst system 
during precipitation 
of catalyst from 
Cu, Zn, A| and Mn 
nitrate solutions 


nun or n 

ZnO - 50,0 
Al 2 0 3 - 23,0 
MnO - 2,0 


0,950 


1,170 


1,205 


1,180 


1,200 


Manganese introduced 
into catalyst system 
as manganous acetate 
during granulation 
of catalyst 


CuO - 40,0 
ZnO - 38,0 
Cr 2 0 3 - 20,0 
MnO - 2,0 


0,850 


0,900 


0,905 


0,900 


0,895 


Manganese introduced 
into catalyst system 
as manganous acetate 
during granulation 
of catalyst 



CLAIMS 

1. A method of producing methanol from a synthesis gas containing carbon monoxide, carbon 
dioxide and hydrogen, comprising passing the synthesis gas at a pressure of from 40 to 1 10 atm and a 

5 temperature of from 1 60 to 300 P C through a catalyst containing: from 20 to 50 % by weight of copper 5 
oxide; from 1 5 to 60 % by weight of zinc oxide; from 5 to 35 % by weight of alumina or chromium oxide 
and from 0,2 to 7 % by weight of manganese oxides. 

2. A method according to claim 1, in which the catalyst contains alumina. 

3. A method according to claim 1 , in which the catalyst contains chromium oxide. 

10 4. A method according to claim 1 or 2 or 3 wherein the synthesis gas contains: from 60 to 80 % of 10 

hydrogen from 5 to 25 % of carbon monoxide, from 3 to 1 0 % of carbon dioxide; up to 5 % of methane 
and up to 1 5 % of nitrogen. 

5. A method of producing methanol, according to claim 1 , substantially as hereinbefore described. 

6. Methanol whenever produced by the method claimed in any of claims 1 to 5. 
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